Characterization of triton X-100-solubilized prostaglandin E binding protein of rat liver plasma membranes.
Rat liver plasma membranes bind prostaglandins E1 and E2 (PGE) with high affinity and specificity. We have solubilized plasma membranes, prelabeled with radioactive PGE1, in water solutions of Triton X-100. We sedimented this material into sucrose density gradient containing H2O and D2O. From numerical integration of the sedimentation equation, taking explicitly into account the density and viscosity gradients present during the centrifugation, we have determined a value of s20,w = 5.6 to 5.7 X 10(-13) s and a partial specific volume, v = 0.80 to 0.81 cm3/g, for the PGE binding protein-Triton X-100 composed of 60% (w/w) protein and 40% (w/w) detergent. Gel filtration in water solutions of Triton X-100 gives a Stokes radius of 53 A for the complex. These data imply a molecular weight of 105,000 for the detergent-free binding protein and a frictional ratio of 1.3 for the complex. If the detergent is bound to the protein in a monolayer, about 40% of the PGE binding protein's surface would be covered with detergent. The procedures used in the analysis of the sedimentation behavior of the PGE binding protein-detergent complex, when coupled with a gel filtration measurement of the Stokes radius, allow valid determination of the size, shape, and extent of detergent binding of a wide variety of membrane proteins, even when they are present as minor components of complex mixtures.